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)l©-«^U<tt-aJiU:i) <D-^V<it±Xiii. m 
7t©'^^>C^i^i:-S^>^^- F^Rel (ReK*. Ce. Pr E 

u, Tb. Yb. x«Er<D-asL< «-«Jit±) xit~m 

m(D^>^::. KiySReiRCK^^ffiaflJi L.rcr>Re2 (Re2 
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1 

[ifS<^ 1 ] — flS^ : Me,Si...t„.„,Alt = *n,aNis-„ : 
Me (Mel*. Ca. Mq. Y. :5?,»LaiCe&^< ^ ^^f:::. K^fe 

a Tb« Yb. XttEr©— agL.< «— fflii^±) xit-m 
m(D^>^~ h'^ReUStZJ^^i^mmt l/T©Re2 (Re2 

[i»3ic:^2] ^^Me*i~ffi(Di#. 0.6<in<3.a 

[ii*:S4] ii)=1.5> n=O.75-C*0. ffllS^:Me,Si 
!..75Al,.,5Q,.,iN,s.js :RelvRe2. (Ctelir. 0.3<x+v< 
0.75. *iO0.01<v+z<0.7 (tcfcly. y>0.01> O.O^z 

<o.i) -c*sif^^i7!)^3t^-rn*«{cfa«8(D^&±s 

[tt:^^5] 0.3<x+v+z<1.5. 0.01<v<0.7> 
0. 0^ z< 0 .XC & St»^ 4 f Btg©#±S7C*^&{^?gS 

[0 0 0 n 

[0 002] 

[0 00 3] mitm^L < itm^it<fst^mmtm 

H -i ■:/^i^lir789,89o^^$R(cv>**>?§tt^'fbT 

JU5^'t7A*s. $/c. rizv. Akad. Nauk SSSR, Ne 

orq. MasterJ 17(8), 1431-5 a981)CC, #±S7C^tC 

^.ZnSiN,fCMi?:f^ffiS-B-A:3S^^3fei* (T. Encto et al . 
rm* pressure synthesis of "periodic compound" a 
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nd its optical and electrical propertiesj , In T. 
Tsuruta, M. Doyama and Seno (Editors), New Functio 
nality Materials, Volume C, Elsevier, Amsterdam, T 
he Netherlands, pp. 107-112(1993)) CaSiNitCEu 
«rf^?£S1±/<:3Stfem?feft (s. S. Lee et al. Tphotolu 
minescence and Electroluminescence Characteristic 
of CaSiNj :EuJ , Proc. SPIE-Int. Soc. Opt. Eng., 32 
41, 75-83(1997)) . 2 6tC. Ba, Si, N, {CEu4^#f£3l± 

10 [0004] WAitmrnitmc-^i^xu. ^-^^-ir 
p>*ef*«*4i-r-5m7t<* (#gaiiS6o-206889^<zr 

Y-si -(y-mw.^wm.it^ A mc ce^t^m s -^fcm^it. 

(3. W. H. van Krevel et al . TLonq wavelength Ce 
'* emission in Y-Si-O-N materialsj , J. Alloys and 

Compounds, 268, 272-277(1998)) ^-i^TflZ^ 
fi|jS*W-rSBa,-,Eu.Al,,0,,N^^ft: (h. Hintzen et 
al. Ton the Existence of Europium Aluminum Oxynit 
rides with a Magnetoplumbite or jS -Alumina-Type St 
20 ructurej , 3. SolidState Chem., 142, 48-50(1999). 
R^'S. R. 3ansen et al . TEu-Doped Bariumikluminum 
Qxynitride with /S -Alumina-Type Structure as New B 
lue-EmittingPhosphorJ , 3. Electrochem. Soc, 146, 

800-806(1999)) tlXi.^^, Mi&Vit. 

(,='-5©i^f ^.S (!NfM2000-030280) . 

[ooo5]ic5t?. mmsm^b < itmmTtj:t'<D 
h©j:^>(c/j^ss{b*is$ns^^. sfc. s^©^fl? 

W, afeLED*Sfflls6nT^rt,i-S. C©afeLE[XD^3l£ 
0. :^?^jSr*-SjgS450~550nm©InCaN^©#feLED*i 

[000 6] C©J: ^ tj:&^LEDi,cm^rj:m^P^t L-r 
: (Y,Gd)3(Al,Ga)50,,-C^3li'5YAG?Sg?-fb 

[000 7] 

i>o L/c^J-oT. InCalveSW-feLED©^ i» :7'^ffi{CYACS 

LEW*, m%wx^^\K.^m.itm<om^^x.if.)i:3f-t. 

7l£j!i©»feLED©JSl4Bi;^.;U+--i;5S— gC-a-r. jSl^Bx 

50 DSrf'^i^-rsct^itbt^isnri^fc, 
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[0 008] c(Dmm<DmMit. wioao ®*t»fc^ 
D) ^ytmJz-r^&^^^'-(t-h' ofeLED) <o^m 

[0 00 9] 

[0010] ^Lr. c<Dmm<D§iBMt,t. mMmwmm 

(Met*, Ca, Mq. Y, XWLa<f;Ce*^< ^>5?— K^JS 

®-a«b<«-aJi(_h) ©— si5SL<»^Tj!»5. si^fe 

<Dctl-l:^<b^C-S^>^— F^MRel (Rel«. Ce. Pr, Eu, 
^^^f^ K^RelSO'*#ffi»J<!:L/r<DRe2 (Re2»D 

feLED^rBjtgi-rSCi^Mmt. c©aiis<D#6?a*^ 

CO 0 1 n C©tBBH©#6l§». mra©^!H«:»^-r-5 30 
fe<D<i: Lr, — : Me.S1„.t..„,Alt.„,C|,N.6.,, :Re 

(Meii. Ca, Mg. Y, X»La<!:Ce>S:l^< K#)l 

©-a^u < ®— SBSu < ^ 

©4i'i:^<b^c-S5>^?^ K^JlRel (Rel», Ce> Pr Eu, 
Tb. Yb. XBEr<D-aSb<«-Si«±) XW-ffiffi© 
•5>*- K^RelRC>*^#ffi^Jt L-C©Re2 (Re2»D 

v) t?g^ s ntcm^»-c$> ^ct =s:^m^ •r?>m±m 

•S. 40 
[0012] */cC©HiBB©^|g», ^Me*!z:ffl©i 

0.6<m<3.0, *iO0^n<1.5T&.5C<!; (gt^3« 
2) . ^L/< W^)lMe*5Hiffi©<t:^, 0.9<m<4.5. *> 

oo^ n<i. sr * 6 c ii~mmt Lxmmr^. 

[0013] $ 6CCC©ttJM©^?^«. JJi±©#±^7C 
S#/c^'ft!^m7fef*{CML. m=1.5. n=0.75 
X'$> , fflfiS;^ : Me. Si, . 7 s Al, . 2 . 7 s N. s . 2 s :Rel, Re2 
.fCfcl/^r. 0.3<x+v<0.75, *iO0.01<v+z<0.7 (/c 

/cL. y>o.oi. o.o^z<o.i) t?*>sc:i {mn^m 

4) . S6{C, 0.3<X+V+2<1.5. 0.01<V<0.7. fft-O 50 
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o.o^z<o.i-r*^,ci (»3}as5) ^-ssfiiibrtl 

[0014] 3 6(cSfcC©tHM©l6BJ«. W*3B2. 
4X»5iC^^,^HJ{cML/. ^)lMe*SCa-C*-5Ci (IS 

oo. C©aiM©»?«©#±S7C**{m3-&fc®5S{fc 

[0015] 

ii2-t.vn)A1{..„jaNi6-n :Rea»Re2.'C7B3tl. T^Vy r 
■9--rTa>(C@^-r-5^Me (Me«, Ca. Mq, Y, X»L 
aiCe?:^< ^>:J?^ K^S©— «St < »— ffijj^i) 
©-gP^ L < U±X^. ^^©4l'C^<b i^c-S 7 > ^ - Fil 
MRel (RelB, Ce. Pr, Eu, Tb, Vb, X«Er<D— 

< »^afet±) x»-ia»©7>^- F^jiReisc/it 

f^jS»JiLr©Re2 (Re2«Dv) T'^^StlT 

[0016] c:©m^©^B«©#±«7€^?:^^r§3-a-/c 

4 ^a^^tf T-iU:? T it T P >©;*:# ^c^fiiia 3 

t^. SjgRS^B, — ^SlMei&3-fflfi©i#, Mjai 
©— JUaSJtCfel/^T, 0.6<m<3.0, *>-O0^n<1.5-C*) 

0, ^SMe*5Hffi©i#, 0.9<m<4.5, ^^-OO^nKl.S 

[0017] C©©^iSMe©— SPSL/ < tt^r^g^ 

L/, -Wffi-r-S, ^©'43.C»i^c-S^>^^ K^MRel© 

rciSM^f*©3~4AJ:0«-53!pK::*:tri,i„ c©/c 
i?), »frW*^f{C$SnSJ67fe©tt3C^iJS^^>iS?-F^ 
M©?m*5Ht, ^ i 3r (c^ D r ii/c?iiS?S7Ktc J: 
S©WLc»<gT^»ftiJ-r 5 c ij&s-c'tr ^ 

[0018] tfc. C©WI||©|f6BJ©#±®7clS*#rg 

3-a-fc^ff{b^m31c^rt*, B«ia^SMe<&#fe3t©*'C^(!: 
^ > - F^Rel©fte(C, ^^fttfSiJ-C^-S 5 > ^? 
- F^Re2-CS^-r.5C i*5r#-2)3&i, C©^t#rSM 
tL.r©^>^?-F ^ilRe2©ft#ffi5?l!>:S» , --:>^^L 

C©J:^35:^>4?- F^fllRe2©gfea«, ^ 

0.0^z<0.1<f:t" •5©*S®^-C*^„ 
[0019] 3 »E,{C, C©tt5Bi©^Bj©#±S7n*;S:{^ 

r§3-ii-/cM^{b4?5^7lcmi, mm(Dm'o. yjiyrD-^ 

TU>^ett:t**4<!:-r5^i©r*0, '^-d?1^-'fTa> 
[0020] -r^cfc^, -^-iJf-tf -^Tn^W. — lase : 



(4) 

5 

Si..,A7.Q,N,., (0<z<4.2) -CmStl. ^-Hm^it 
CO 02 1 ] C4T,{C*tb. T;^:7Tt^-fTP>«. — «a 

[0 02 2 ] C © J: ^ CcM#-r«H^ye.^*5^Ad: ^fc lo 

[0 02 3] CtlicML. T)V7rV->(7a>iiSmi^m 
n'C$>%i:^ ^©^B^^^tC^MMe (Me». Ca> Mci 20 
Y. X»LatCG^^< ^>i?- K#JS©— @SL< W- 

^Ce. Pr. Eu. m YbRa^Er©*±®7c*3&i> ^(O^M 

[0 0 2 4] Lfc*5-:.T. ©(*t;t#4*-^-^f-9--YTa> 

•9. Cti«^^<*©^^tt(cJSIsli3ti-&. 
[0 02 5] -r^to-^. '<-if9--/TP>*eftM*4i 30 
r^m^. HUj^©#gaBS60-206889^<afg©li]tet?!l33~3 

*^J!jnb^fi£Gfc^:7fe^^©W-r-2)^fe». »fe (410 
~440nm) -C*^3&s. C©tBBS©^IB©«-±@7clg*f^ 

r§?-tJ-fc^{b!^®7fem*> fsa-r ^^sfe^ 1 Rzm 2 

69S^fe (57a-'590nrn) t?*?*, C©3S^*i6> TJlVr 

1^ T P >©iBSflli§«f{c ErTi^BX 0 ii * n -S C i {c J: 

0. MB%^^^•rsalKM^^©i^S*Er^5^^:^. M^bf^ 

[0 02 6] e^M*iT;i'7T-9--rrp>t?& 

[0 0 2 7 ] -r^^ct?^. r;U:7 r1fWTP>«. ^JiO' 

^mMm^^m^?>cti)ix-^. utci)i-z>x. c© 

SS±#«:ife^c^|gpfeSt^©jii5il>^)&s/h3<^c 50 
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[0 02 8] T^b^rlf 'fTP>«. {fc^WS^ 

-So ^br. c©ajM©^BJ©«d^7c^*ftrS3-&fc 
B[S{b!B5^7fe«:», li^'fiCO/Nbb. ^JlMe^g^-r 
-S > ^ - K^JllRel©aS©jSlH. RO'J^^^ffi^J i L- 
-C©7>d7- K^Re2©*^K:J:»3. ^51-^*i6Xi^> 

[0 02 9 ] Ittc. C©tblM©^B^©#±®7n«*#ffi 
^IffcKS^b^Mil^f*:©*^, m=1.5. n=0.75r*»3. 
fflfiS^ : Me. Si, . 7 s AI2 . , s a . 7 s Ml 5 . J s :Rea» R^. tcfcl* 
T. 0.3<X+v<0.75, *^-O0.01<v+z<0.7 ifcfcL. V 
>0.0X O.0^z<0.l) , S(^< W0.3<x+v+Z<1.5. 0. 
01<y<0.7> *^-O0.0^z<0.1©^fs^^jliitU. ^SMe 

[0030] c©J:^k:. C©a^©#6H^©^&±ffl7Clg 
5:^^r£3#/cm^^b!^m7feft». afeLED©fPKJCi|t(C 
W^T'^f). 3feiSii&'5lnCaN3g«feLEDK:au/£:^:Jfe^ 

[003 1 ] 

[^*fe^] «±ffl7c^<&#rS3-a-/cMfi^bi^m7fef*^e. 

:i^v hy'\y^&m:'^miK 20MPa©»n)iT. 1700"C, lat 

tt^D^mnmM'pxMms.st^-iix. jwtjc^-ta-:?© 
m^m^ii'mLfc. c<om^<Dm^Mmtiyxmi.>tc 

^b^i*^©*;uj:b4>JitT©a«3 i Ltc, 

® Ca-T-'l'^r-y-'f rP>(Cao.,5Si,.,sAL.,5Ni5.,sO 

0 . 7 S ^ 

S^»i7 A(CaO)=l3 : 9: 3 

0 EU-T;l/ T t^>f T U > CEUo . 5 Sis . 7 5 Ali . 2 5 Ni s . 2 s O 

0.75) 

Mib-Jr^SCSiaN^) : ^lbT;l/5:::.»>ACA1N) : ®{k:x- 
Pt:'»i7ACEu2C>3) = 13 : 9 : 1 

(3) Pr-TJly r -y-H" r P > (Pro . 5 Sis . 7 s Alz . 2 s Ni s . I s 0 

0 , 7 s ) 

-i2^>>ACPr6 0iO= 30: 27: 1 

ffi Tb-T >'l'::^T*9--rTP>Obb.5Si!>.75Alz.2sNi5.2sO 

0.75) 

mt^^mcSi,H,:> : S^bT^l/^^-^ACAlN) : IKfbf'.^l/ 
t'»i;ACTb,a)=26: 18: 1 

® Dv-T^l/:7 r 1f T P > (DVo . s Si, . 7 s Ala . 2 5 Ni s . 2 5 O 

0.75) 

a^b^-r^CSiaN^) : a^bT;i/^^'i;ACAlN) : mity" ^ 
>^yp>/»i7A(Dy20b) = l3 : 9: 1 

® Y-T;U>'Tlf-/TP>CYa.5Si9.7 5Al,.„N|5.2 50 

0.75) 
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(2) "^TJi^y rV'-fT uxybo.iSis. 7 iA^2. 2,^^.2 sO 

0.75) 

T*;bt:'»>ACYb,0,) = l3: 9: 1 

® Er-T)Vy T 1f T U > (Ero . 5 Sis . , 5 Al, . 2 5 Ni 5 . 2 5 0 
0.75) 

fcf'i7A(ErzC^) = 13 : 9: 1 

immm l ) eu^ * >of^r£fi^^{b3 1^ /cca-T;b 

T. 1700°C. latmOa^#H«*riB$rBli5l^v$-i±/Co 
[1] CaC05gEu)-T;l/:7 r 1f T P >^3lc<*CCao . 7 5 Si^ . 7 5 

Al2.2sNl5.2 5Q,.7s) 

[2] Ca(59£u)-TJl/:7Tlf-<TP>^7l&»CCao.7aEu 

0 . 0 2 S Sl 9 . 7 s A1 2.2sNlS.2sQ>.75) 

CD Ca-r>^U:7Tlf 'YTa> : ® Eu-T^I/r? Tlf >f Ta> 
= 95 : 5 

[3] Caao%Eu)-T;l/ :7 t 1^ T P (Ccb . e » Eu 

O.0sSl9.75Al2.2sNlS.2sQ).75) 

® Ca-T;l/>'T-9*-f TP> : ® Eu-T^b:? r t^-T TP> 

= 90 : 10 

[4] Ca(20%Eu)-T;l/:7Tlf -f TP>®7l£f^^CCdB.BDEu 

0.10 Sig .75Al2.25Nis,2sQ>,7s) 

CD Ca-T>'l':7T-9'-YTP> : ® Eu-T;U:7 t1^>^ rP> 
= 80 : 20 

[5] CaC30%Eu)-T>»l' :7 r 1f >f T P ^StIc^ (C^ . 5 3 Eu 

0.15 Si 9. 75 AT 2 .25Nl5.2sQ».7s) 

CD Ca-T>^U:7T1^'YTP> : ® Eu-T;U:7 r tf^ TP > 
= 70 : 30 

[6] Ca(50%Eu)-T;l/ :7 r 1f T P >^:)l£i* CCa» . 3 8 Eu 

O.ZsSig./sAlz .25Nis,2sQ).75) 

® Cei^r)\^yrV'-(ruy : ® Eu-T.^b:7 Tl^'YrP> 
= 50 : 50 

[7] Ca(70%Eu)-T;l/*7 r 1f T P >M*^CCa. . 2 3 Eu 

a . J 5 Sis .75Al2.2sN15.25Q1.75) 

CDCa-T-rbr^Tlf -<TP> : ® Eu-TJl/r? r 1f TP> 
= 30 : 70 

cne>[i]--[7](Dm7Kf*o^fe«3i&ccM-rs:^ 

[0032] l=^-rn(Dm:)fei*(Dja*aX'^^ hMCiy. 28 
Onm<h400--450nmCCj2:iie— CODZlO 
(Df - ^^t. Eu^ ^ >r ^ >*M^rg 3: n-Sf H^:^^' 50%S 



0 f--^?*a»fiSc^i urisc^o 
CO 0 3 3 ] Ja^ax--^^ h;i/^c^n/cz:o(Z)fc'->7(D 
rt. 280nmCDf->7ti, ei*W*4Ca-T;U:7 r 1^-/ TP > 
*«|25tl/ce-^^Cjl§MU. 40(>-'450nmCDf-^». 
Eu-(NX«0)(Dm?^^16lRiR^^C!lSp-r5o m^OEu- 
(N,0)CDm#^«&eKiRwtC!l§MT€> . Eu' W :f 

C i . InGaN(3S#feLE[XDJSb^B3feC450-- 550nm) i U T 

10 [0 034] 02 Eu'W:t>CD#Sfi^^>ft^1±/c 

(D >7 « . Eu^ W :t ><D{^rS«COJt»n^C L fc:^^ o T 56 
0nm:?J^>6 590nm^CiSMW^C>':7 h L/Co CCD^TtX--^^ h 

b--i7Cr)«;^9fiS». Eu'^-Y:t>CD{^rg**55096KD<fc* 

siaij^n. ^^r£a:o^5o%^ffl^€><h. mmmmc^^t: 

20 [0 03 5 ] tj:^. l^:X±(DC3^T Jl^y r^-(T a Z^myt 

(mmmz) mm^^. cd ca-rjiyrv-^ru^ : 

© Pr-T;l/:7Tlf'rTP>=50: SOCD-tJUibCc^^b. 

c<Dm^n^^4^ -J V 20MPacD^iniE 

T. 1700"C. latn<DS*#H^4i'Cl^raJSlS$-li*rPr 
' ^ ^ > ^^yg $ #:^cCa-T T if ^ T P >^7t:(*CCa 

0.38Pro.25Si9.7sAl2.25Nl5.250b.7s)^a'^L/A:o 

30 [0 0 3 6 ] 03 Ca)Cb)^i. S-^. PH * >r 2^>^^^r£3 
■li/cCa-r;l':7Tl^>rTP>®7l£^(DJSi@x-^i5; hJb. 

MC\t. 263nm^CjAC^f-^<h. 460nmf^a^CPr' ^ > 

^^C\t. 450-750nm(CPH*>r:t>C3r>f-fa^Cca-:J<jW 

(^JSCT3 ) mfm^^. 0 Ca-T>^l/:7rif -YTP> : 
® Tb-T;b:7Tlf-/TP> = 50: 50(D^JbJ:b^S^L^. 
C(D^^^&*?:^h':^ h::7-ux^g:5:ffll^T20MPa(DJnlI 
40 T. 1700''C. latrnC9MS#H^^i'eiB#ra1j5JS5i^rTb 
' W :f > 3 -t± /cCa-T ^b-^ T if T P >^^ft (Ca 

0 . 3 » Tbb . 2 5 Sis . 7 5 Al 2 . 2 5 Ni 5 . 2 5 Ob . 7 5 )^ o-ffi b /Co 
[0 03 7 ] 04Ca)Cb){*. Tb^ * ^ ^>*f^rgS 

•l±/cCa-r;U:7r1f>f TP>^7!c<*Oja*HX-Ki^ h;k 

cat. 470-'650nm^CTbr^* ^^>CDf-fS^tCS-^<)tfi^ 
b-^*«J3n/Co C<DmUt:-^kt. 550nm^C*5C^ 

50 (mmm4) WMm^^. cd Ca-T;U:7Tlf-YTP> : 
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= 50 : 40 : lOCD'tJlltlfCU^L. CCOm^f^^^^- ^ h 
y'UX^g^ffll^r20MPa(DJniIT. 1700°C. latrrKDS 

[0 0 3 8 ] 05 Ca)(b)J3:. Eu' * :t > <5: CV W 

^ > ^ <h ^> (fCi^m ^ /cca-T ji':7Tif^TP> myti^ 

[003 9] m^:^'^^ hMat. 290nm<h450nmtCjAl:* 

b*-^*5n-oi2s?)6tl/co CCO^ocDf— ^CDrt, 290n 
rrf^e-^tt. S^*t>**4C7)Ca-T;l/:7Tlf^TP>?&^JSlS2 

® Eu-T^l^t^Tlf >rru> = 95 : scD^Jl/ib^cS-^U. 20 

T. 1700°C. latm(DM«#fflM^3-ciB$rBlJgl£5#rEu 
^ ^ :t > *^^rS 3 ii/cY-T T 1f -Y T P >m7!£f*:CY 

0. 3 8 EUo . 02Si9 . rsAlz . 2 5 Nl 5 . 2 sQ) .7 5 D^O-^O/Co 

[0 04 0] S6Ca)Cb)&3:. Eu^ W :t ^ 

ti*ircY-T>rl/>'T-y-^TP>m7^i*CDS!j*iX-^i> h;k 1% 

310nm<t 410nm^C/2:tib*— ^:^5z:oiges6?>tl/Cc % 
i6b*-^tC&i. 570nm^Ct:-^:O^SIifi'JStl. COb-^ 

Eu'W^i-XDd-fjB^^ca-^lirti-So 30 
(HJfi^^lle) irriBCD(DYb^^T;l/:7 Ti:^'rTP>CYbo.sSi 
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